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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a method for 
inspection of holes using a charged-paiUcle beam, 
capable of nisps^ling the conditions the num^ious 
holes in a relatively short time. 

SOLUTION: A control device 11 controls a deflection 
control circuit 7 on the basis of data about the 
positions of contact holes fbmned in a sample 4, to 
deflect an electron beam EB toward the center portions 
of the contact holes at intervals, the positions of the 
contact holes orlglnatir^ from the contact hole serving 
as a reference. The deflection of the electron beam is 
effected by two deflection coils 5, Q, in which case the 
electron beam is deflected by a function called the beam 
Shift. 
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1 fSlS<Di^SiK^ t'- A^ffli»fc!i^-;KD^S:^ 

)\^<D'^m.'f-''3iim. »*^iiais©i^m^iT-K-A 

^fflt,>fc7h-Jl'©^2*ffi. 

4>-;^m©ffl«*>^t'»«5^ ;'"7'©- ^i»'j:< i fcC>io© 
;f^-;^©{4g^SlJSL■C. (4gf'-3?ij^i*f4rfg®{4g 30 

t'-A^ffli>yt*-;i'©^S:^fe 

L/^iii2?tJS nfc^if4©lts©^ts«:fei<»r#m«i^ f 

^> ^^©Mii<K:^*ns*-;i'©tta*aijSL. %h 

\mi(Dvmtsmn\ 40 
[0 00 n 

[^w©ii-rs^5f] m^f-A-?'?^mT- 
f-A*ffli\ ^^^^7'^^•'fx©i^jS3ag•cjfM3ns 

;u©t>;gi^*a-r -5 fcjt>©??fmeti=^ t - A ^ffli 
*-;i/©t^S:^ffitcM-rs, 

[0 00 2] 
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[0 00 3] *«f*7'/-:-f;^4iiJs-rsjas-c, c©3 

[0 00 4] C©J:^!jc3>i'i' h!^-;i'©J^fiXK:tet,» 
0> ;^-J^©t^^ic^i;J;^^©3^iiJ^ci'*^^)S 

[0 0 0 5 ] C©/c«?)3>i?i' h^-Jb^ff^fiSL/cfS^ 
4-^- ;b©J^fiXtjtSe;&|^^g-^ S C i B> ^(DWD'^IM 
^tf ^*^t'^;^©9lSi:fi^r&S. S/c. C©<^{C 
J: •:. r f# 6 n/c t^ - ;i'©fl5)jXt*;!ifc J: ^ r , it--i\^mi 

[0 00 6] 

3 >^©'i;i>'>©ti*-c^f^©? 7*iri Cc|JtKtS:w 6 
nrteO, c©^*. 'i'iMiji:f4©l2tJ^ffi(cig-3rm 

[0 00 7] 8-^>5^'^7i''^©ffia^*, $^3 1 

4 cm' t'*)D. C©iS:SI. m^t:-A©^■iJX/^M^S 

-'^©^ffit*l2■^^■r. ^^©^^/cw^&^s-rsit^'r 
mK:^tt,^4>©t?> c:©Ji^-c*>m^f-A©^S^H 

[0 00 8] ^mmt. co^'jUi^icm^xtjistifc 

h(DV, -e©iW[S. i:bt5W^B#raK^|S!©!f:-Jl'©t^ 

Jl'©«IS:^a?r j|31-r S fc ab .s . 
[0009] 

[iS^?r»^-r.2)/c&©^S] mi©l£B^tcS-3<ifm 
iKET-f-A?:ffli>fc!^-;u©«IS:/jffi«« ^»©t^-J^ 

»'N©lf A ©M«{c J: r ff 6 n-fcfi^tca 

-:5i,»-c*-Jl'©t#;S8?:*^-r.5fe|g:&ffiK*$li-C, ^14 
caJfig$nfct^-;^©^4g7'-^^{cS■:Jt. Ifse^tf 
-A^;j^-;i-3|5^}-(c^!>*^yK:(iiS)L. §*-;i/SI55}'© 
*{Ci^maT-t^- A?:MSt-r S <fc ^ tc i «r#mi 

[ 0 0 1 0 ] IS 1 (omM-cit. ?5fSS[^^t•- A?:d-^-;^ 
§i5^«:?ROW«Cffl[fi]L/. S*-JWSP^J©*tci§fmSiT- 
t--A?:M*t-r4J:^CCL.T. t^$B#[a?:«fi|TS. ^ 
2 ©»H^f «. 1 ©^B^Cc*ji,^-c§;f>-;i'©4JK 
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So 

[001 n msomMvit. i (omwosi.^ 

/c. m4©^l3-c«. s«3}?ai©^B3(ctei»-c, race 

[0012] m5<D^m-cit. m^m4<Dmmicisi,^ 

[0013] ^6©^Bg-CB. 1 ©^B^JCtet,! 

[0014] wiomm-cict. m^m i ©^s^jctji^ 
T> s-^-J^©^agr-^^^^s^i^4©^ig<!:®r^cc, fsj 

ei!)^©saK:j;OS7Ji*-5ii^> ST©tl£tc:j:-3-r(4 

[0015] l|8©^B^t?«. ^»©*-JWM$n 

S©^i^(C*Jl5-CiS^iM^f-A?r^SL. C©^CC 
a-5i>-cf#6n/cfi^{cS-J*, ^©!|$S©^i^CC^* 
n.2>*-;U©{4g?:tJSL/. C©ff e.n/cftgr-i'tc 
a-3l^-Cffi©MmteW^.Si]S5rtf ^ C i^rmi 

[0016] 

]te©jf#sg^Sffflccijiig-rs„ ^iw^B^^r^-rs/c 30 
*©^SS^-PSi[^->xf- A©-^^S^ortei3. IB 

iim4(c*a<«^sn.s. 

[0017] mi^f-AEB«M(c2K©iS[^3-i';b 
2>. s5l44'somT-b'-AEB©R^4{Cj:oT^4l//c 

2;xmTB. 2;?:m^^*iHiS8{Cck-3r^ffl§ns, 
[0 0 1 8]ms8<Dmmmt. JfitiggKctoT 4o 
tiifi s n/c{*, AD 1 0 tc <t -o r r ;^ 3? ;um^{c 
$^mti, j><^<j-i 4(,mm^tii>. mwmm.i ib 

filSjSiJffllliigg 7 , AD mm 1 0 ^1**4 4 *5t£-lf 6 n/c 
;^f— i>l 2?:|giij-r.5|gtt^«l 3?r$iita)rs. s 
tc. ^*v-i 4cc«(i^ffia^gi 5*5«*i$nrt,> 
s, c©J:^!^c^^^fiX©siJ^'p?:S2(cjT^^fc■^i>'^sl^f4© 

[0019] m2{mmimtbx(D'yxj^w^4i^s 

-:7XMis!;i44{c«^l^©5^-;.7'CASfj^$nt:teO. c so 
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0 1 u m n l3\o](0 i . R 0 m:;3 |pl© j ©{4g]iS©mg 
SO^y-y'C. (i. j ) *S2 (b) (C^-To 
[0 02 0] 02 (b) {Cmb/cf-':;:/C. (i.j) 

^^ti^mmum^ (xf— i^) ©^sft^rf^fc-rtcm^ 

K:-A©iS(fijccj:r>r©i^^;&tf^tl^/h^iiA, ~ 

(0 02 1 ] C©5^>;;7-C. (i. j ) K^^n^SH^ 
^mmA, -A, ©rtOffi:t©/]^MiSA^ ?:02 (c) 

2 (c) K.fikbtci:W\mD::iy-S'i>[-^^-MmM(DiiL 
[0 02 2] cct?. /MIJlSA. rt©n>ifl' 

H. ~H„ ©i^SKoursiH^rs. *-r> mmA, 

5CCX7^-i;'l 2imW}t^, C(D7.T-i>\ 2©|gS& 
B. »gg 1 1 CC J: ^ r X f — y IKSft^^ 1 3 

[0 02 3] Uis^ 'hm$.A, ©)S«feJ:i>'^©4itcjf5 

B. ji;s;*Bu{c5aisc<t«5-c^l>. fJi^D-^. 

h*-;l'©(4SBCADtCj:-or^tf$n. C©CA 
Dr-i'CcS'Jl^-CSMaxgCCJ: 0 *:-;b*iJfM$n 
ri>S*^6> CADr-3?€:fiJffl-rSCt{Cj;0 3>$ 
e/h^-JbH, ~H„ ©H^&BB, KftliJSS, 
[0 024] COZilyttf \-t--)l'Ht -H. ©)i«f4 
g^r^tJCADf'-i'B, 7=-^jt^<)-l AHmm 
nrteO^ c©7'-i'K:S-:5l<^-c$iJfflii^gl IBXr- 
yi 2©lli(l?:tf^„ Xf-->>1 2(Dm^<D^mm7 

btcm. '■'XiommA, rt©!i$!t©3>i?i'h*-;u^ 
ffli»T> xf- t^i 2©^ttt»g{cff^(4a-rn©t^ai 

[0 02 5] C©(4g-rn©*IUB, #S©3>5ii7h 

L> MCC. c©^^-Jl'Hx ?:^^^S^/]^J5:M^^■cm^t•- 
A?:2yC3r;W(C^$-r?.Ci«:J;-,Ttf^>. TJito-^. 

c ©^icfc o rff en/c 2 ^xmi=-?rt^ais 8 -cm 

b. C©*lfflfi#«:S-:J|r. t^-JUH. ©f'-ifi©!* 
gi^is©&gi©-r4is=&tJ^-rsci*5r*So c 

©<fc5{CL/-cS'JS2^^/c(4g©T*aaK:S-:J^> ffe©3 
h!i^-;U©fig©r-i'B+i' ';-/U-->a>3 

ns. ^)%■!.^. +^j«s©&€.xf— tJ-cB. c©iji 

[0 02 6] »!gi^f5 3>*i' ht^-JUHi 5: 
»*iL/c§3>iri' h^h-JU©(4g©r-i?(cS-:5 

»«ai lB(i|6l*lJffll|iISS7?:»L. m^=■fc^- 
AEB*S3>ii5'h 4->-Jl/©cti'i:^g|5^«:^i>'^Wc<@ 
Ifij-rs, C©mi=-l^-A©ii[6]B, 2e©ffl|6]3-<;l' 
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[002 7] -r^ffc^. tBlSls-fJl/S-C^fettOA^e.^^ 

[0 0 2 8 ] /c/cL/, t'-Ai/7 h^tl-CH-T-f-A?: 10 

CEi;. ll^t-A7t;WO±CD!l$^©{4g?:ffl(6]3^,'5ib 
[0029 ] ilB^i^f- A(D^O'|R[0'©(i|SKD^, ^ 

ZXm'f-it, 2;XM^«ll±iS8K:J:-,-C^ai3n^. 
[0030] l^aS8©*^afi^». tii|iig9(Cj:-,T 20 

i$m$ti. AD^^m 0K:j:or7"i>if;l'fi-^{c^ft 
5 rfiy * >; - 1 4 ©F'gS'&^^^f fc* l , t^- a©rs 

[0 0 3 1] COJ;^{CL/r!SS©/^^i|(Akrt©^t 
©3>3f^ f-*->il''N©m^t'-AO^yf^0f©MW*^ 
ifi^TUfcf^. Xf-t^l 2Ai#lft$n. /^M^Ak<bB 30 
0 ^-p/c/MIl|(©43-C^tcm^-tf- A©^l40*5-^3 
n. l§I«^©X7-';'7'f/MIl^F*g©3>i'i' h*-;u©^ 

$*s^fb^l*. ^M(D9- y 7*F*3©^r©t^$>Ftm©'Ml 

fe:Sf©3>a?i' H!i->-;U©t^a;55*^7L/fcf*. ftfe©9^-:'7' 

f$©a > 3? h ^-;l/©^^^*itf 
[0032 ] ^cte. ±iSL/c#3>afi' h!^-;U©«|S 
r«. a^if^? h^-Jl'©tfi'i:^Sl553'lcmT-t'-AEB^ 

h*-;ug|553'-cm-7-f-Ai& i;X7n*'SiH3:2 40 

[003 3 ] ±iBL/cj|)56©jeS|-C{S. m^^tr-A<S^S 
h*--;i'g|5^K:filof^i>'{c(i[fiil/fc©-c. -i/x 

-'^l^*4±©^> h !t:-JUgP^W{1-©M^tCBm^Pt 

-A©^gwbn-r. ^©ifs*. 3®i^E5FrJ]-c«^^^ 

[0 0 3 4 ] JSte, ±ieiisfi©fjgir«, S3>i?i' h 
t^-;^Si5^©^^S7'-^^{^, CADi?©fliB!ric^6ia/c 

7=-Jf?rffll>/c;!)i, CAD7'-^'AS??fiL/J5:i/^Ji^, * 
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ffiffl3nruiu>X©M<?>K:<J:5i5S*«:*:lr<. CA 
A^(Bl^Tgt^cliJS^{c«, §t^-Jl'©^2Jc5t5:-j 

r, ^^-;nag©^g?:^f 5i£:-SA^*s. oirco^w 

[0 0 3 5 ] [;^f-y7-l] «|$J+mi-r.5.5^-:'7-7 K 

uxc. (i, i) . ^9y:fCtyim>hiafc'sm^ 

<Dimnmm<om^mw<s. (x. . y. > > fcj: 

t;, |i^.-=S|S^E„ (X. . Y. ) ^'•J :[.f^^^i(^(07' 

-^'i-y^A^efiS. fc/cL. m=l. 2. 3. 

M, n= 1, 2, 3, N-t**S. 

[0 0 3 6 ] [;^7^-:':7'2 ] m= 1 i-r?.. 

[;^f-7 7"3] C. ( i , j ) -TiJc^^^. C 0 1 umn 
= i. R 0 w= j •-v;:^f— i>l 2*^Stl-r.2). 

[0 0 3 7 ] [;^7^y7"4] n= 1 ifl), 

[X7^77-5] S„ (X. . Y. ) . E„ (X. . 
Y. ) a^l^^rnhfcL. X = X. . Y = Y. i-rS. 

[0 0 3 8 ] [■:^7-'j-:fQ]^mm {X, Y) ^\jm 
i^wjt i, o mm^ma:^ vxo^^ 4> l < « i^- a 

KC«fc 0 t-A^2©Jl,p6**f|l|CC>FtLr¥tf^«I 
[0 03 9 ] [;^7^y7*7 ] «l2Jt^^li*m^=-l^-A 

Tjfgi-ri). sfc, X. Y*[6]©mif©ifi> -r^^s-^. 
m^t-A©^ffli%^n^'n(Sx, *yi-r-s. 

[0040] [ :^8 ] JiE t/c^sm^ii^is 

■?-n-en©3>i?i' ^•*:-;^©'^l'C^{4g (Xc. y 

c) 3 (mSr) (02 (d) . 

[0 04 1 ] '^-^'g] x = x+5x (*^>Ptia«i 

J|i{rt©X Sialic ^^L/fctlif) it, Xf--;>7-6m?: 

[0042] [;^f-';'7'i 0] x>Xe (x:^fSj©MJi 

i^'^mif*5tb/c) X=Xs. Y = Y+5yiO> 

[0043] [Xf-'vT'l 1] Y>Ye (Y:;^|Sj©^Ji 
i1-MIif*itll/c) ^c6. n = n+l<!:L/. Xf-^7"5W 

[0 0 44] [Xf->:;7'1 2] n>N (5^7 7"F*J©^?I 
mo^mifiWJ Uc) m = m+l<!:L. Xt^-^^' 
3Aif)liOJI-ro 

[0 04 5] [7.7-'y-f\Z']m>U{±^'j-:f(Dim 

iy%jt©9^ 7 7'«^-ci5i-Ai?->*iigiisn-5. 
fi!2©5=-7 7*©3>i»i' ^^^-J^©fi[g«. •ecf-i't' 
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[0 04 6] CCDcfc^tCbTSn>^>7 h;t;-;l.CD*vC^ 

XfA-C^JT"-^^^';- 1 4^CiBfg$n^o CAD* 

-:S?^:C 0 I umn55ij. R o w)3iJcZ)5^ 
F^{Colir4>C 0 1 umngiJ. R o wS'JO/hMlifttC, 

[0 04 8] 9m^. u^i^v^tmi^^-j^omm i 

bTtf^BOnA. •!f>7'y>i^WTs = 1 0 n S (10 
OMHz ) ■C1f>7"y >^LrOi^i<S^-r'So CCD 

[0049] q=Ib -Ts^BOnA- 10nS= 
5.0X1 0-^* [A • S] 

^J:l^^>cD^■r-S<i:. MI*B$raTs (I b = 2 0pA) 

[0050] Ts (Ib^20pA) = Q/Ib = 5. 
0X10-^' [A-Sl/20. 0X10-'' [A] = 
2 5. 0 [mS] 30 

^rj:h. MWB^r^Ts (InA) 'JK<OM^tf^h. 
[0051]Ts(Ib=lnA)=q/Ib = 5. 0 
XIO-'** [A • S] /2 0. OX 1 0-MA] ^0. 
5 [aS] 

(D^Wmmi\i (-fe h y>^3?-^A^^t^) ^5 0 0 n 

[0052] Tj (20pA) = (Th + Ts (20p 
A))xi00 = 25. 5 [/iS]xi0 0==2. 55 
[mS] 

Tj (in A) = (Th + Ts (InA) ) xlOO = 
1. 0 [/iS] XI 00= 1 00 [mS] 
mtl^^V. 1 iiffi ( 5 1 2 X 5 I 2 ) fi^'-feJl/^^^IS 
•r€)B$fflTkti. i«ii^gB#-C4> ISlfgl 0 n sgsr 
$>6f)^f^. Tk = 512x512xi0 [nS] -2, 
62 [mS] -C^-SOr. :^mMys^V{t. ^^t'--A 

mm^2 0 p A-cfc 1 lifficD^^^B^rata:. fie*:^s;^cE so 
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[0 0 5 3 ] <hC5'C. ^^b'-ACDi^7 h^tgtcj;*^ 

S Ji^Jc X - * ^15 T ^ J^^S:^^ I i o 
[0 0 5 4] liiiffit^aCiCC^^t^-A^e>7 
BSF^Tb^l jtiSi-r^i. COnmt. ISM^rt^S 
•r-i)B$FaTj (100 [/iS] tMtZ. 55 [m 

s] ) cctbli^or+^cc/h^i^corMIT^ciTli^r^ 

[0 0 5 5 ] ^^t'-'Aix7 h^J:D^ttr#6«l«£^ 
Immx immilSSb. ffil;fg*Ma=8. OOOi 
•r-Si. 1 mmx 1 mmCDt^atCti. 1. 6 0 0iiM 
(= 1, 0 0 0' /2 5M <D^m^>mttj:i>. btc 

[0 0 5 6 ] Tu (20pA) =Tj (20pA)x 
1. 600 = 2. 55 [mSjxl, 600 = 4. 1 

[S] 

Tu (InA) =Tj (InA) xi, 600=100 
[fiS] X 1. 60 0 = 0. 1 6 [S] 

[0 0 5 7 ] Xf-t^ff±{4afflS:0^± 1 umtmb 
tf^^-^^xms umno^mtfj:^. fg$Ma (=8. 

0 0 0) vmmti>m^. n^o-mu. 2 5 ^ m ( = 

20 [cm]/8, 000) V^6<DV. 3 umftcD^I 
fejctse 2 X 6 2 t*^7-fe;Ur^)'5)o 6 2 x 6 2 t'5'-fe;UO 
m^<D^. 17U-A?:3 0n s. m^t^-AmiSI b 

[0058]Ti = (62X62)/(512X51 
2) X30 [mS/7U--A] X2 0 0 [7U--A] = 
88 [mS] 

m^-b'- ACD^ffi I b < -rtx^i. T i (omm^s 
[oob9] mmbfcmmci^bx. ^^^->mmcj: 

^ziy^^ht^-)\^^^mti>^mTpi(t. 5 12X5 

[0060] Tp = (62X62)/(512X51 
2) XI 0 [S] = 146 [mS] 

-i^CD^«/h#a^O. 0 5Mm<hL. ¥i^U-"h 1 



[0 06 1 ] Tm= 1 mm/0. 0 5 [Mm] / I 0 0 
K= 2 0 0 [mS] 
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[0 0 6 2 ] 



m'f-^-Aiyy htCJ:0»r^^6Mi^^ l mmx i m* 

Tc (20pA) =5x (Tm+Ti+Tp+Tu (20pA) ) 

= 5 x (2 0 0 + 8 8+ 1 47 + 4 1 00) [mS] 

= 22. 7 [S] 
Tc (InA) =5x (Tm+Ti+Tp+Tu (InA) ) 

= 5 X (2 0 0 + 8 8+ 1 47+ 1 6 0) [raS] 

= 2. 98 [S] 

8^>^^x.j^(Dmmiit. *^j3 14cm' V^^. ^<D ^¥M&tt^t. ^ xj^±.02 S 2m<D9 y ':f±X^^ 

m<D^yy'f)m^$tii>. ^yyjm&m?STy\it. i^ [oo63] 

Tw(20pA) = (Tc (20pA) +Tv) X282 

= (2 2. 7 + 1 ) X2 82 

= 6. 6 8 3 [S] = 1 1 2 [m i n] 
Tw(lnA) =(Tc(lnA)+Tv)x282 

= (2.98 + l)x282 

= 1. 1 2 2 [S] = 1 8. 7 [m i n] 

1 [min] x \ [mm' ] X5x28 2/100 *->iKD{4gr-^tcS-:5*. mWA^^-M^^t^-Jl^ 

[mm' ] =98. 7 [minjr^^o m^(cm:fmwcm\^t i> J: ^t^CL fcOV. ^m<Oay 
[0 064] C(D<J:^tc*|feHjtcj:^^arti. ^xj^ \'t^-)i(D^ms^mmt^cti)^v^6. 
±(D^yy'±Xi^m6mmTy^iit. ST-b-'-ACDS [ 0 0 7 0 ] ^6C0^?^rtJ. iS*]i 1 tD^?^ic4dl^ 

[0 06 5 ] ai^^^mo-mmmm^mm bfcf)\ * ^mmt^c tfj^v^ 6. 
mM^tc(Dmm<Djimi^cm^^titj:i.\ m^it. mi-i^ [o 0 7 1 ] miomMvu. m*mi(DmM^c:h\.> 

[0 0 6 6 ] ^mm-r 6ctf)^T^^. 

[0 0 6 7] ^2CD%?g-Cti. it^^lCDJ^?gCCMir f^- ^CCS-^l^rffe(D«ii^^4dCiX*>. <^m«i^-i^-A 
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